Introduction
The two remarkable phenomena of the sea conditions around Japan are the appearance and disappearance of the cold water region off the Kii Peninsula, and the location and form of the front of the Kuroshio off the Thhoku district.
So it is very important to investigate the mechanism of their generation. When we have studied the mechanism of the generation of the cold water region and the front, then we can forecast the oceanic conditions.
Dynamics of the Kuroshio
After STOMMEL 'S concept (1954) , the following numerical calculation was applied to the Kuroshio. There is practically no change in the thickness of isothermal and hence isopicnic surfaces across the Kuroshio stream below 51=26, and there is a very great shrinking in the surface water. For looking into this, we put the density structure as follows :
The x-coordinate is cross-stream, the dynamic equations of the upper layer are (Figs. 1 and 2) . The depth h becomes less than 50 m in summer, and the density difference is then 4p -5.5 x10-3, so the ratio of maximum velocity in winter and summer is CsummedCw inter *0. 8. Next, from Fig. 3 we estimate the mean value of k (Table 1 ).
The mean vertical distribution of density p of each water mass is shown in Fig. 4 and from the figure we have the following By the above equation, the theoretical thickness of the top layer h and velocity are shown in Table 3 .
The comparison of the above calculated and the observed mean thickness in Table   2 is shown in Fig. 5 .
Mechanism of the generation of the cold water mass
We can classify the current charts by the Maritime Safety Agency into the following three types : a). The straight Kuroshio current, no cold water region seen (August 1931 , August 1946 , October 1948 , October 1949 . b). The curved Koroshio current, the cold water region seen (August 1937 , August 1938 , August 1939 , January-December 1940 , October 1942 , April 1943 , June 1947 Inspecting these current charts, we can conclude that when the Kuroshio flows straight along the coast of Japan, then its width is narrower and so its contour lines of dynamic topography are denser, and its velocity is larger in this stage than in the curved stream stage.
As the velocity is large, the pressure gradient ap/ax is also large.
Seeing the transient state, the author suspects that the cold water region is generated by the overflow of the intermediate water.
For the intermediate water flows with a whirl rotating clockwise off the coast of Japan (SVERDRUP et al 1942) , and then by the effect of bottom topography, or the boundary effect of horizontal barrier, a part of the intermediate water may rise toward the surface at the corner of an acute angle sea and flow toward the open sea as schematically shown in Fig. 6 . This idea is suported by the above mentioned-density structure, for they are to equal each other at the circumference of the cold water region and in the coastal water-near Honshil ( tral region in the closed intermediate water, the cold water region (Fig. 8) . And the x-component of the cold water region, the cross-stream direction, is always larger than or equal to the y-component.
This fact means that the upwelled intermediate water flows in the cross-stream direction.
The overflow of the upwelled intermediate water will be pulled back to the coast when the Kuroshio is strong, that is to say, the value ap/ax of the Kuroshio is large.
The stream is a flexible barrier. But when the Kuroshio is weak, then the intermediate water will rise toward the surface and overflow to the Kuroshio stream.
The Kuroshio is a geostrophic flow and when the upwelled intermediate water pushes the Kuroshio and decreases the value of ap/ax of it, then the balance of geostrophic flow will not be kept and so the Kuroshio becomes more weak. But at a further stage, the intermediate water forms the cold water region and the width of the Kuroshio becomes narrower being pushed by the cold water and high potential region, the Western North Pacific Central water mass, then its gradient of pressure ap/ax and so the velocity become large again, and the Kuroshio runs around the cold water region balancing its potential vorticity to be constant (NAN'NITI, 1957 ) . Now we calculate the velocity of the Kuroshio or apiax, its width of the stream at the upstream in front of Shionomisaki, where the stream generally does not begin to meander yet (Fig. 9) . And also other qualities of the cold water mass are shown in the A similar result is obtained by the data in 1951-1957 and this and the former resalt are shown in Fig. 10 . Namely when the value of ap/ax and velocity are larger than the critical value 10 x 10-3 and 2. 5 kt respectively, then the width of the current is usually smaller than O. 70 and in many cases the radius of the cold water region is smaller than 0. 50. In recent years, even when the cold water region is seen, they are very small compared to 1940 and occupy their positions north of 33°N. So the Kuroshio runs almost straight along the coast of Japan and does not meander except in 1952, 1953 (no observation) , 1954 and 1955 . The author suspects that the cold water region might have been present on a very small scale near the corner of the acute angle sea even where former surveys failed to find it. explain why the Kuroshio changes its direction at a definite position in the stage of weak velocity.
In conclusion, we can say that no cold water region can be seen when the maximum velocity of the Kuroshio at the unbended upstream position is larger than 2. 5 kt. The relations between the velocity of Kuroshio, Ukt, and the radius of cold water region, x°, are as follows ;
off Osumi peninsula (Kyfisyil) Then we are confronted with the problem when the Kuroshio is strong and when it becomes weak.
One of the causes may be the effect of the fluctuation of the position of the high potential region or the intensity of the Western North Pacific Central water mass. When the high dynamic topography region approaches to Japan, the gradient of pressure ap/ax becomes large, and then the Kuroshio becomes strong. A long period of the Kuroshio and the cold water is supporsed to be about 15 years (Fig. 10) . The periods of tide at Kushimoto, the extreme point of the Kii peninsula, are 11. 6 and 18. 6 years (MIY-AzAKI, 1953) .
As the width of the current, we may take the value where the initial velocity becomes 1/e. So the width of the straight stream is Ws = 1 /a.
And the width of the curved stream is where A 3aR, B=2 (1 + A) /e. But when the velocity is large, or a is small, then the width becomes large ; and the following function is smaller than 1. So these values cannot explain the observed fact that the larger the velocity, the narrower the width. From the definition ca=f =const.
So we take the width is proportionate to a, not to 11a. For example, Ws/ Wc= 2. 5/4 -0.6. From Table 4 , T47,1Wc=0. 6.
The value of x, for which h vanishes in the curved stream, is x=1. 5 km, 1958Mechanism of the Generation of the Cold Water Region331 where a = 6. 2x 1O-(C=2. 5 kt) , R = 107 cm.
But it needs more observations to decide whether the mass transport is constant or not.
In the same way when the Kuroshio off the T6hokui district is strong, the northward pressure gradient along the front is large and so the front moves to the north.
